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(54) METHOD FOR ACQUIRING POSITIONAL INFORMATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
acquiring positional information capable of suppressing a 
power consumption of a terminal equipment in association 
with a measurement of a position. 

SOLUTION: The method for acquiring positional information 
periodically repeatedly acquires the positional information by 
the terminal equipment movably by using a position 
measuring unit. The method comprises the steps of inferring 
a moving distance based on a plurality of pieces of the 
positional information including positional information 
acquired finally and positional information obtained by 
measuring in the past at each acquiring time of the 
positional information, comparing a predetermined moving 
distance reference value with the inferred moving distance, 
and automatically updating a time interval for acquiring the 
positional information based on a comparison result so that 
the moving distance approaches the moving distance 
reference value. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim l]It is a position information acquisition method for a movable terminal unit to repeat 
position information periodically, and acquire it using a position measuring device, Migration 
length is presumed based on two or more position information including position information 
acquired by measuring in position information and the past which were acquired at the end 
whenever it acquired position information, A position information acquisition method comparing 
said migration length presumed to be the migration length reference value defined beforehand, 
and updating automatically a time interval which acquires position information so that migration 
length may approach said migration length reference value based on a comparison result. 
[Claim 2] When presumed migration length is smaller than said migration length reference value 
in a position information acquisition method of Claim 1, Calculate time required to move 
distance of a difference with migration length presumed to be said migration length reference 
value at speed asked by calculation, and the time is provided in a time interval which acquires 
position information, A position information acquisition method calculating time required to 
move distance of said migration length reference value at speed asked by calculation when 
presumed migration length is beyond said migration length reference value, and providing the 
time in a time interval which acquires position information. 

[Claim 3]Position information acquired in a position information acquisition method of Claim 2 
on the occasion of movement during each point of measurement by the last point of 
measurement or more [ it set beforehand from a current position ] two, And a position 
information acquisition method calculating movement speed equalized using a time interval 
which acquires position information during each point of measurement, and calculating said time 
based on this movement speed. 

[Claim 4]Position information is acquired whenever it detects movement of distance equivalent 
to said migration length reference value in a position information acquisition method of Claim 1, 
And a position information acquisition method transmitting position information acquired when 
it was judged that actual migration length reached said migration length reference value to a 
predetermined control center. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] When this invention carries out duplicate measurement of the position of 
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a movable terminal for example, using a GPS (Global Positioning System) receiver, it relates to 

an available position information acquisition method. 

[0002] 

[Description of the Prior Art]For example, a pedestrian and the driver of vehicles can measure a 
current position by possessing the personal digital assistant in which the GPS receiver was added 
if needed. When the pedestrian itself needs the information on a moving track, or to manage a 
moving track in a predetermined control center, in order to grasp a moving track, it is necessary 
to repeat measurement of a position and to perform it. 

[0003]When it is going to acquire position information using a GPS receiver etc., a position may 
be measured by a user's manual operation, and measurement of a position may be repeated 
automatically and may be performed. However, since it is dramatically troublesome, when 
aiming at grasp of a moving track, etc., it is desirable [ repeating measurement of a position by a 
user's manual operation, and performing it ] to measure a position automatically. 
[0004]In repeating measurement of a position automatically and trying to perform it, whenever it 
measures a position with a fixed time interval or moves a fixed distance, it is made to measure a 
position from before. 
[0005] 

[Problem(s) to be Solved by the Invention]In measuring a position with a fixed time interval, 
even if it is a case where a user does not move at all, a position will be measured periodically. 
Therefore, electric power and a memory may be consumed vainly. In transmitting position 
information to the degree of measurement especially in a control center using a radio terminal, 
useless communication cost increases. 

[0006]If the time interval of measurement is enlarged in order to control communication cost, 
since the distance during the point of measurement becomes large when movement speed is 
quick, grasp of a fine moving track will become difficult. 

[0007]In registering the position information acquired whenever the terminal which a user 
possesses moved a fixed distance or transmitting to a predetermined control center, Since a GPS 
receiver will be accessed frequently [ in order that a terminal may check position information ], 
compared with the case where position information is acquired, the battery consumption of a 
terminal becomes early with a fixed time interval. An object of this invention is to provide the 
position information acquisition method which reduces [ control of the power consumption of a 
terminal or / of communication cost ] with measurement of a position. 
[0008] 

[Means for Solving the Problem]A position information acquisition method of Claim 1 is a 
position information acquisition method for a movable terminal unit to repeat position 
information periodically, and acquire it using a position measuring device, Migration length is 
presumed based on two or more position information including position information acquired by 
measuring in position information and the past which were acquired at the end whenever it 
acquired position information, Said migration length presumed to be the migration length 
reference value defined beforehand is compared, and a time interval which acquires position 
information so that migration length may approach said migration length reference value is 
automatically updated based on a comparison result. 

[0009]In Claim 1, migration length is presumed using a history of position information acquired 
in position information acquired at the end and the past. A time interval which acquires position 
information is automatically updated so that presumed migration length may approach said 
migration length reference value. For example, if presumed migration length is smaller than a 
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migration length reference value, in order to bring migration length from the present point of 
measurement to the next point of measurement close to a migration length reference value, a 
time interval which acquires position information will be updated by bigger value than the 
present. 

[0010]If presumed migration length is larger than a migration length reference value, in order to 
bring migration length from the present point of measurement to the next point of measurement 
close to a migration length reference value, a time interval which acquires position information 
will be updated by value smaller than the present. Therefore, when a user hardly moves, a time 
interval which acquires position information becomes long, and power consumption is 
controlled. Even when a user moves at an early speed, since a time interval which acquires 
position information becomes short, whenever it moves a distance equivalent to a migration 
length reference value, position information is acquired certainly. 

[001 l]When presumed migration length is smaller than said migration length reference value in 
a position information acquisition method of Claim 1, Claim 2, Calculate time required to move 
distance of a difference with migration length presumed to be said migration length reference 
value at speed asked by calculation, and the time is provided in a time interval which acquires 
position information, When presumed migration length is beyond said migration length reference 
value, time required to move distance of said migration length reference value at speed asked by 
calculation is calculated, and the time is provided in a time interval which acquires position 
information. 

[0012]In Claim 2, even if it is a case where a user's movement speed changes, a time interval 
which acquires position information is automatically updated so that position information may be 
acquired, whenever it moves distance equivalent to said migration length reference value. For 
example, since a target distance (migration length reference value) is not reached when a user's 
movement speed becomes slow and presumed migration length becomes smaller than said 
migration length reference value, time required to move the remaining distance to a target 
distance is provided in a time interval which acquires position information. Therefore, when a 
target distance is moved, the following position information is acquired. 
[0013]Position information acquired on the occasion of movement during each point of 
measurement by the last point of measurement or more [ in a position information acquisition 
method of Claim 2, it defined Claim 3 beforehand from a current position ] two, And movement 
speed equalized using a time interval which acquires position information during each point of 
measurement is calculated, and said time is calculated based on this movement speed. In Claim 
3, equalized movement speed which is called for from a history of the past movement is used by 
calculation of a time interval. By equalizing movement speed between the two or more division, 
speed information near actual movement speed can be acquired, and time of concentration to the 
next target position can be predicted more correctly. 

[0014]Claim 4 transmits position information which acquired position information whenever it 
detected movement of distance equivalent to said migration length reference value, and was 
acquired when it was judged that actual migration length reached said migration length reference 
value to a predetermined control center in a position information acquisition method of Claim 1 . 
When managing a user's moving track etc., even if position information is locally acquired with a 
fine distance interval, position information on a narrow interval is hardly helpful. On the 
contrary, an excessive memory is consumed or useless communication cost starts. 
[0015]In Claim 4, position information is acquired for every time predicted that migration length 
reaches said migration length reference value. However, when actual migration length has not 
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reached said migration length reference value, acquired position information is not transmitted to 
a control center. Therefore, generating of useless communication cost can be prevented. 
[0016] 

[Embodiment of the Invention] One embodiment of the position information acquisition method 
of this invention is described with reference to dra wing 1 - drawing 5. This gestalt corresponds to 
all the claims. 

[00 17] Drawing 1 is a flow chart which shows the procedure of the position information 
acquisition method of this gestalt. Drawing 2 is a block diagram showing the example of 
composition of an available device (1). Drawing 3 is a block diagram showing the example of 
composition of an available device (2). Drawing 4 is a mimetic diagram showing the example of 
the executed result of a position information acquisition method. Drawing 5 is a graph which 
shows the example of the executed result of a position information acquisition method. 
[0018]The position information acquisition method of this invention is applicable to a device as 
shown, for example in drawing 2 . In the example of drawing 2 , the case where it has a function 
in which personal digital assistant 10 movable the very thing manages position information is 
assumed, the personal digital assistant 10 of drawing 2 is provided with control-section 11, 
storage parts store [ holding the position information acquisition program 12 ], and position 
information DB (abbreviation [ for a database ], and the following — the same) 13, and the 
interface 14. In order to acquire position information, the GPS receiving set 15 is connected to 
the interface 14 of the personal digital assistant 10. 

[0019]Of course, a display, an input device, a communication apparatus, etc. may be carried in 
the personal digital assistant 10 like a common terminal. However, it carries, it constitutes small 
and lightweight so that it can do, and as for power, supplying from a battery is desirable. The 
GPS receiving set 15 has the function to receive the electric wave from the geostationary satellite 
(GPS Satellite) of a large number belonging to GPS. It can ask for the current position of the 
GPS receiving set 15 by calculating the signal acquired by receiving simultaneously the electric 
wave from three or more GPS Satellites. That is, based on the time of concentration of an electric 
wave and the position of each GPS Satellite which came from each GPS Satellite, a current 
position is computable. Position measuring means other than GPS receiving set 15 may be used. 
[0020]The control section 1 1 can be constituted using a general-purpose personal computer or 
microprocessor. The control section 1 1 executes the position information acquisition program 
12, accesses the GPS receiving set 15 periodically, repeats measurement of a current position, 
and performs it. The information on the measured current position is registered into position 
information DB13 one by one. About the personal digital assistant 10 of drawing 2 , a pedestrian 
may be made to carry and it may carry in vehicles. What is necessary is just to prepare two or 
more personal digital assistants 10, when a user is plurality. Anyway, the history of the position 
information registered into position information DB13 can be read after a user's movement using 
a personal computer. About the history of such position information, it can also use for the 
display of a moving track, for example, and can also utilize for a check and analysis of moving 
trucking. 

[0021]On the other hand, the device shown in drawing 3 comprises the position information 
obtaining device 20, the GPS receiving set 15, and the position information managing server 30. 
The position information obtaining device 20 is equipped with the storage parts store holding the 
control section 21, the Radio Communications Department 22, the interface 23, and the position 
information acquisition program 24. The GPS receiving set 15 is connected to the interface 23 of 
the position information obtaining device 20. 
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[0022]The position information managing server 30 is equipped with the control section 31, the 
Radio Communications Department 32, the storage parts store holding the position information 
control program 33, and position information DB34. Between the Radio Communications 
Department 22 of the position information obtaining device 20, and the Radio Communications 
Department 32 of the position information managing server 30, it is connected via the wireless 
circuit. The control section 21 of the position information obtaining device 20 can constitute, for 
example using a personal computer or a microprocessor. About the control section 3 1 of the 
position information managing server 30, the host computer arranged in a predetermined control 
center can be used. The Radio Communications Department 22 and 32 can constitute using a 
cellular phone or the communication apparatus for wireless packet communications. 
[0023]The control section 21 of the position information obtaining device 20 executes the 
position information acquisition program 24, accesses the GPS receiving set 15 periodically, 
repeats measurement of a current position, and performs it. It is transmitted to the position 
information managing server 30 by the radio of the Radio Communications Department 22, and 
the information on the measured current position is registered into position information DB34 
one by one. The control section 31 of the position information managing server 30 executes the 
position information control program 33, and manages the information registered into position 
information DB34. 

[0024]When using the device of drawing 3 , moreover, the position information managing server 
30 can grasp intensively the current position of the position information obtaining device 20 of a 
large number which exist in the arbitrary positions which separated mutually in real time. For 
this reason, the device of drawing 3 is utilizable as distribution systems, such as an express 
company, for example. By the way, in the device shown in drawing 2 and drawing 3 , if a 
position is frequently measured with a short time period, power consumption will increase and it 
will lead to consumption of a battery. Communication cost also increases in the device of 
drawing 3. However, if the time period of position measurement is lengthened, since the interval 
of the point of measurement becomes large when movement speed is quick, grasp of a fine 
moving track will become difficult. 

[0025]Then, in order to control the power consumption accompanying measurement of a current 
position, etc., in this example, the position information acquisition method shown in drawing 1 is 
enforced. The procedure of the position information acquisition method shown in drawing 1 is 
incorporable into the position information acquisition program 12 of drawing 2 , and the position 
information acquisition program 24 of drawing 3 . The position information acquisition method 
of drawing 1 is explained below. 

[0026]The first currency information P (0) is acquired in the first step S10. That is, the GPS 
receiving set 15 is accessed, a current position is calculated based on the signal acquired by 
receiving each electric wave which comes from three or more GPS Satellites, and the result is 
memorized. 1 is substituted for the variable m which expresses the access frequency to GPS with 
Step SI 1 as an initial value. The constant beforehand provided in the migration length reference 
value Lx and the evaluation point n, respectively is substituted for Step S12. 
[0027]The migration length reference value Lx expresses the reference value of the migration 
length equivalent to the desired value of the interval which acquires position information. The 
evaluation point n expresses the mark (two or more points) of the position information used 
when calculating the time of the interval which acquires position information. Actually, when the 
evaluation point n calculates average movement speed, it is equivalent to the number of the 
sections of the speed data to refer to. For example, since the position information on the three 
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point of measurement will be used in the case of the evaluation point n= 3, the number of the 
sections is set to 2. That is, the newest speed data of the two sections will be equalized and it will 
ask for average movement speed. 

[0028]In Step S13, currency information is acquired and memorized with the fixed time interval 
TO (initial value) defined beforehand. Here, the position information acquired to the m-th is 
expressed with P (m). In Step S14, the distance L (m) between those points is found using the 
position information P on two points (m-1) which adjoins mutually, and P (m). It asks for the 
movement speed V (m) between this distance L (m). 

[0029]In Step S15, (m) (n-1) is compared and it is investigated whether a number equivalent to 
the evaluation point n of position information gathered. Since it returns from Step SI 5 to S13 
through S16 and S17 when the number of position information is less than the evaluation point n, 
repeat execution of Step S13 is carried out, and position information is acquired with the fixed 
time interval TO. 

[0030]In Step SI 6, the m-th position information P (m) acquired immediately before is registered 
into the history of position information. That is, in using the device of drawing 2 , it saves 
position information position information DB13, and in using the device of drawing 3 , position 
information is transmitted via the Radio Communications Department 22, and it saves position 
information DB34 of the position information managing server 30. The value of the variable m is 
updated in Step SI 7. 

[003 1] When the number of the acquired position information reaches the evaluation point n, it 
progresses to S18 from Step SI 5. In Step SI 8, the average movement speed V0 of a before [ 
from a point of position information P (0) / the point of the last position information P (n-1) ] is 
calculated. About within the limits of position information P (0) - P (n-1), since the time interval 
TO from which they were acquired is constant, it can ask for the average movement speed V0 by 
equalizing simply the speed found from distance L (m) and the time interval TO. 
[0032]At Step SI 8, the time Tl is calculated based on the average movement speed V0 and the 
migration length reference value Lx of Step S12. The value of the variable m is updated in Step 
SI 9. In Step S20, the present position information P (m) is acquired at the interval of the time Tl 
found at Step SI 8. 

[0033]If position information is acquired at intervals of the time Tl when speed is constant, 
position information can be registered with the distance interval of the migration length reference 
value Lx. However, a user's movement speed is not constant. When a user moves especially 
using vehicles, according to the environment of a road, or the surrounding situation, movement 
speed changes a lot. Then, in the processing after Step SI 9, change of average movement speed 
is grasped and the time interval Tl which acquires position information is updated 
accommodative according to average movement speed. 

[0034]In Step S21, the distance L (m) between those points is found using the adjoining position 
information P on two points (m-1), and P (m). The position information P (m-1) and the 
movement speed V (m) between two points of P (m) are calculated. Step S22 compares with the 
migration length reference value Lx the distance L (m) found at Step S21. If it is (Lx>L(m)), it 
regards [ not having reached the migration length of the target which should acquire position 
information, and ], and progresses to S23 from Step S22. It considers that (Lx<=L(m)) reached 
target migration length, and progresses to S27 from Step S22. 

[0035]In Step S23, the newest average movement speed VI is calculated with reference to speed 
data [ of individual (n-1) to point of eye watch (m-n+2) ] V (m) - V (m-n+2) tracing back to the 
past from the last point [ m-th ]. The time Tl is calculated at the following step S24. In this case, 
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since migration length has not reached the migration length reference value Lx, division of the 
remaining distance that deducted the m-th distance L (m) found just before from the migration 
length reference value Lx is done with the average movement speed VI of Step S23, and the 
time Tl is found. 

[0036]The value of the variable m is updated in Step S25. In Step S26, the information P (m) on 
a current position is acquired with the time interval Tl for which it asked at Step S24. In Step 
S27, the m-th position information P (m) acquired immediately before is registered into the 
history of position information. That is, in using the device of drawing 2 , it saves position 
information position information DB13, and in using the device of drawing 3 , position 
information is transmitted via the Radio Communications Department 22, and it saves position 
information DB34 of the position information managing server 30. 

[0037]In Step S28, the newest average movement speed VI is calculated with reference to speed 
data [ of individual (n-1) to point of eye watch (m-n+2) ] V (m) - V (m-n+2) tracing back to the 
past from the last point [ m-th ]. At Step S29, the time Tl is calculated again. In this case, since 
migration length has reached the migration length reference value Lx, division of the migration 
length reference value Lx is done with the average movement speed VI of Step S28, and the 
time Tl is found. 

[0038]Repeat execution of the processing of Steps S19-S29 of drawin g 1 is carried out. Since 
distance L (m) and the speed V (m) which are found at Step S21 will change if a user's 
movement speed changes, the time interval Tl is automatically updated at Step S29. If 
movement speed becomes slow, the time Tl required at Step S24 to move the remaining distance 
to target distance is found, and when migration length approaches target distance, the following 
position information will be acquired at Step S26. Therefore, a time interval is automatically 
corrected so that position information may be acquired with a fixed distance interval. 
[0039]That (S27) which registers the acquired position information is only a time of movement 
of a target distance (Lx) being completed, and when migration length is less than target distance, 
it does not register position information. As mentioned above, in processing of drawing 1, the 
migration length reference value Lx was defined beforehand, and the prediction technique of 
presuming the time interval which reaches the distance using the past history is adopted. For 
example, although the movement speed of a car changes a lot according to road environment or a 
circumference situation, time of concentration can be more correctly found by asking for a time 
interval until it always reaches the migration length reference value Lx using the newest speed 
data. 

[0040]For example, since a time interval increases automatically when there is almost no 
migration length like [ under traffic congestion ], acquisition (access to the GPS receiving set 15) 
of excessive position information can be reduced. Since it controls based on the migration length 
reference value Lx, acquisition of the position information more than needed can be restricted, 
and, on the whole, the access frequency to the GPS receiving set 15 can be reduced. 
[0041]In processing of drawing L the time Tl is calculated using the speed data equalized about 
two or more sections. When this predicts the time interval which reaches to Lx, it is because time 
can be predicted more exact [ it / to judge with two or more speed data ] rather than judging with 
one speed data. The value of the evaluation point n can be set up freely. 
[0042]The concrete operation in the case of enforcing the position information acquisition 
method of drawing 1 in a device as shown in drawing 3 was calculated with the simulation using 
a computer. The result is shown in drawing 4 and drawing 5 . When drawing 4 is referred to, it 
turns out that the time interval Tl predicted that migration length reaches Lx changes with 
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change of the mean velocity VI each time. In this example, position information will be 
periodically acquired with the time interval Tl . That is, it means performing 1 1 accesses to the 
GPS receiving set 15 in 60 minutes in the case of drawing 4 . 

[0043 ]The location registration shown in drawing 4 means having transmitted the position 
information which the position information obtaining device 20 shown in drawing 3 acquired to 
the position information managing server 30 of the center, and having registered with position 
information DB34. In the example of drawing 4 , since four location registration is performed 
whenever it moves the distance of Lx after performing three location registration at intervals of [ 
TO ] the first stage, seven location registration is performed in total. 
[0044]It compares with the case where position information is acquired with a fixed time 
interval, like before. For example, since 12 accesses will be performed in 60 minutes when 
position information is acquired with the constant period for 5 minutes, it increases more than the 
result of dra wing 4. Access frequency does not become fewer even if movement speed becomes 
slow. Since the position information acquired by the terminal side will be sent to the center side 
when registering position information, a certain communication cost is needed, and the more 
there is much position information registration frequency, the more communication cost will 
start. In a certain time interval, in order to register position information regardless of migration 
length, by traffic congestion etc., even when there is almost no migration length, position 
information will be registered, SENTAHE registration may be acquired and carried out to 
excessive position information, and communication cost increases. 

[0045]However, access to excessive GPS can be suppressed by processing drawin g 1 . When 
managing position information in a unified manner by the center side, communication cost can 
be effectively held down by the method of registering position information to the center side 
only when it judges that it reached to the migration length (Lx) defined first. 
[0046] 

[Effect of the Invention]According to [ above passage ] this invention, since access to excessive 
GPS can be controlled and the power consumption of a battery can be controlled, the hour of use 
of a terminal can be lengthened. Communication cost can also be held down when managing 
position information in a unified manner by the center side. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing l ilt is a flow chart which shows the procedure of the position information acquisition 
method of an embodiment. 

[Drawing 2] It is a block diagram showing the example of composition of an available device (1). 
[Drawing 3] It is a block diagram showing the example of composition of an available device (2). 
[Drawing 4] It is a mimetic diagram showing the example of the executed result of a position 
information acquisition method. 

[Drawing 5]It is a graph which shows the example of the executed result of a position 
information acquisition method. 
[Description of Notations] 

10 Personal digital assistant 

1 1 Control section 

12 Position information acquisition program 

13 Position information DB 
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14 Interface 

15 GPS receiving set 

20 Position information obtaining device 

21 Control section 

22 Radio Communications Department 

23 Interface 

24 Position information acquisition program 

30 Position information managing server 

31 Control section 

32 Radio Communications Department 

33 Position information control program 

34 Position information DB 

[Translation done.] 
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[ 0 0 0 7 ] fiJffl#^I5f1f^4S*^-S^iEgSi 

ittm-th tzmzm% Ltztmm mz^B ttz o , FJts 

m-t&fzMzmmizG p sffitr^-bxti, ^ 1 1 
^4 «:» . -^mmmmximmm^m^-^m^ t 

«^Sg^^Mfff6K#^^ffi*^S it* swt -f 

4, 

[0008] 

mm^mm-^tzhb^m mm 1 ^iaffifgjx# 

tfz&mmm t u-r » ^>^ssw#g t 

frtz&mmmmmmkwmztitzwmmmmMk zim 
l. mmmzm^x. ^mmmtmimmmmmm 

fci^T-rsit*#mt-f-4. 
[0009] it^ii 1 iz^^xit. mmizm^Ltzim. 
mmRvm^tzmnLfziiLmmMcommzmm tx^m 

[ooio] *3t, mmztittmmmmmmmxm 
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[0011] lf*H2(i. IfSUl «f5M«ISK#^ 

t m>&zb*mkt~th« 

[0012] mm^za^x^ mmmco&mmmtf 

[0013] M*^3Ji, ff^il2«f5BWISW#^ 
4m£jSHk0fl«fll **JR»-rii^iaiHPIItfflv ^tw 

-(ts^sgiBSK l „ z tmmmmzm~3\ ^xm 
tmm *tmth z t * t . tt&g 3 (;& \ ^x 

[0014] 11*114 (4. 1 ofiafifSM^rSc 

# u^fiswfg^Fjf^^ii-fe y 9 izmm- h z t **s 

[0015] lt*iM4T1i:. ^KM^fufE^lfrSBiSia 



4, eu ni^<o#«jiiEjfii^Me^«i8EiSiapfflfci'ja 
l t v ^ v ^«^tc(± . m%l fzis.rn.mm &*m*y?£ 

hZhifiX'^h. 
[00 16] 

commmmtzn^x . h 1 ~n 5 L-c«wt 

[ 0 0 1 7 ] H 1 (i^^^®^fiB'ltfgffX#*ffio^iI 

^Ji^^-r 7n-ft-hti>^, 02 (if ijffl^rtg^^ 

M^«)?£f?iJ ( 1 ) &ij^/n-/^HT?*4&. H3«fijffl 
"Tt^^HOlf^J ( 2 ) S^nv^HTfti. H 

[0018] *f^fflH»«K»*i6li. Witt H2 

.4, *JWt£»ffSiH*l 0 i*^firSW#^«Ii-r4 
«IB&fflli4*^*«5eLTV^ft. 02^)»^Si5f51O 

{4, MUMS 1 1 , fiBffifBJR#7°a^7A 1 2 ^ffiSt- 
4ia«gP, flIHBfSDB (rr-?^~X?)f®, 

m) i3m/4y?7 x.—^i4*mz-x\^&» tti, 

XI 4t;(4GPSgff^Bl 5 36*SBKSfLTl^. 
[0019] ^*>^>A. HBWWrSfcfetHaitc, Hl^ffi 

*io,d43S^g, a^^b, mmmw^mmmL 

Xh£\<\ fit. S*>MVT-& 4 «£ d l^MA^glC 

W GPSSftSBl 5J4. GP StCjg-f 

ftiM (GPSII) ^^cr ) «^^Sfft-|>TO^ : frtT 

^S. 3oiil±C0GP S15£^^0«^^|pIB#^^IL. 

•ctt^^fi^^itfft-i. C 1 1 «t *) , G P SgftSB 
1 5 O^fiBSr^* Sit ^'T' & 4 . -t^hib. ^fi 
^ticr> GPS «M* J 6 JiJ* L fc*»OTEB«eiaiai^# G 

[0020] $Mgpi n±, iFlfflwsynvfc&v^iv 
>f ^ n 7"n -fe -y ^ £ ffl V flftitt 4 Z. b&X't* h „ MP 
«1 1(4. filffiiK#7-n/5Al 2^trt. Mlffl 

mz gps sm^a i str^-fext, m&&m.com%. 
immLft d . ays§ix^3S«fi««ow#(4{4KWfg 

D B 1 3 (ClHI^t=aii§ti4 . H 2t0»^ffi* 1 0 (CO 
V^T(4. *fi#t:flt#$-^Tt iV^U mWWftltT 
fciV^ fiJffl#^«^-^t(4mmw»^S* 

i o &m&titf££ ^. v ^-rsh-fc: lt t> , mmm^m 
<?y&ximm hid b i 3fc^«nfefiflHff8«JWi£ 

i a^eBfffg^MS(;-ov'>-ci4. 0f^.t£9inu»^ 
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2 0, GP S^ftitB 1 5 RV®Sffffl / gmfr—rt 3 0 

2 1 , mmmmu2 2 , -f >?7i-x 2 3»mmh» 
p s^ft s§a 1 5 ^ & . 

[00 22] fiBfl?¥g®a^-A3 0 ftJifflgp 3 

i , *s«siima53 2 , fflHttBwarn^A3 3 

ffr*-* IBffi^&tf SifffflffftD B 3 4 -st^S, & 

afflniKf#^S2 o^*E^afisi52 2 HiBfiffSMH?- 
_a 3 0 ofeKBEHtf 3 2 1 comz. mwmMt^ lt 
isams ^* . osmmmm 2 0 osraw 2 1 1 

0O$iJWgP3 lfcoivcii, BfjeoWfcy^fcEllS 

[0023] is.mmmsmmm.2o^mmu2 1 j4. & 

■flWRJK»Tn /5A 2 4 SrUff L , HJHWtG PSf 
3. a^ti^il^uB^ffifgJi. *^MmgR2 201 

fflfgD b 3 4 izmmz^mztii . ffijMWMPm^-vc 

3 OiO$iJ13pgP3 1 (4. fiafffgefirn^7A3 3 

U ftSffiffiD B 3 4 . 
[0024] 03 O^H£f iJffl-$-.&*&£\ fiHWfSWJM 

o&BfflBBJK#§SH 2 0 <mm.wk , l*^ 
ts^t^s. m2Rx/w3t l z^*tmm 

tfc^Tii. »uii$IBU3ISrc^08t££Stofc:fT 3 
03O^St*3V^T(4iift3Xb fcti7C?-£, L* 1 

fflffl^fflii^S . 

m i coeaw#gix#*&f>v ^xv^zmm & . 

[00 26] ftlDOXr-vr S 1 0T14. 
BffifR P (0) . -f , G P S^imW 1 



i4 , g p s ^.co r ? -fe x mm z mt^m \,zwm. t l 

T 1 ^ftA-r-So Xf'/7S 1 2-C{4^»)E0ia 

[0027] MJBIS2pffiL xJ4. fiBfit «*JR»^ 

tennis. flM*£jxm-* Paiia^PB^ttjrf £ 
R^ffl^*ffiWM8^)jiaft (2jS£i±) t&t. mm 
. fHffijsa n \wmmmm*9\&r& mzmmz 
•fz>mm7-7<vmmmzffi%-fz>, flu.tr, mb&k 
n = 3<7)m-&iz, 3mwi&i(7>{$.mffim*mm~t$> ; 

srfoiffiK-r - ^ & Y%-fb l x ^mmm. i^^^t 

[0028] Xf 77S13 -CJi:. ^IhMtbtl— ^OB# 
P H iraPiT0 (MI) t^flflBffBtJRWLTiBtW- 
5. iiTli, m#gt;JX#L/S{aaWfgS:P(m)-C^ 
•t. Xf77S14?ll SVH2FMt^--g.2^oeaW 
«P (m-1) , P (m) Srfljffl Ltm^«M«L 

[0 02 9] Xf7/Sl 5trii, (m)fc(n-l) 

s 1 3t;M^oT\ xf77s i 3tfWi*)mLmn$ 

[0030] 'yTS 1 6T14. tttfftlXf#L^m# 

BcofiBlf fgP (m) £{£Bfif$8oBBit;rai§-3-& . ^ 

«db i 3fc«#u m3coMwzmm-t&m£izim 

-^3 0 OfiaiffgD B 3 4 . Xf77Sl 

7T14. $mim<7M£l&rt&. 

[0031] mmttiimmmcom^mmjmnizmL 

Xf77S 15i^Sl 8tJttfo Xf7 
rsi 6rBWfSP(0)O^fe«f^c7)ffiBWfB 

p (n-i) eo^iroiBKoY^aoiasv o *mm-t . 

fiBffifgP (0)~P (n-l)OtEfflp ( g^V^T{4. -tiT.^** 
K^S^Lit^iaiaHST 0 SgffllL (ra) 

t MIT 0 t *>6*«>fci«K*J|*BtT%fW-4 >r 

[003 2] i7t. Xf77S 1 8T-{4Y%^163aSV 
0tXf77S 1 2<7)f£»SEfia2pffiLxfcfcao*\,vr 
B#Pb1T1 Xf7/S 1 9T-t4. ^IfcmOft 

^jKrtS. Xf77S 2 0T14. Xf77S 1 8T'S 

y>/;mHsiT i comm-cm&coimmmp (■) ^axt#-r 

[003 3] }£«#>'-SeO*§-^ IfflBT 1 OP B 1PBT"fiB 
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mmzmft-tiritf, &m$mmwmL KcommmmTiiL 
x&mmsttfck* < mt-th . zzx\ xfv7s 1 9 

[0034]Xf77S21 f{±, 2MI 
fflfBP (m-D , P (■) £f flffl LT**LA>«j£0>ia<9ffi*lL 
(m)£:£*6£ 0 £fz. fitSfffRP (m-1) , P(m)<7)2o<7) 

^oia^sraLK v (m) £ ttjrr s . xt ^ r s 2 2 -e 

14, XT7/S2 1 t^fcratL (ra) £#1&SE8§»I 

ffiLxfcJtlWS. (Lx>L(i)) &£>&HtiWB£B 

■yTS 2 2^A>S 2 3fcSttf, (LxgL(i)) 
* 6 @ »^S&!E«t£KBS L/itWUXf77S2 
2#>£> S 2 7t^3itf. 

[0035]Xf77S2 3tlt fifjc«m#@0^> 
4>3fl£t3ffl-5T (m-n + 2 ) SSOjSSTO ( n- 
1 ) fflcT)SJK-r-^V(m)— V (m-n+2) fc#JHU «§T^ 
¥±W«J^V 1 &thff-rS . "/ 7°S 2 4 Tfct 

b#p 9 it 1 srttst-rs. £<ft^£ti$W£jtftwi^ 

4>lrtirt*«>fcm*B<7)rat L (m) £HL5ll *fcJ5 0 O 
IST1 

[00 36] Xf77S 2 SBRm<?5g[t JSH" 

£ . Xf 77S2 6 T1±. Xf77S2 4 Xjfcbbtz WflSJ 
ERST 1 TJMiMcofif fRP (■) fcttfWNt . Xf77 
S 2 7 XU. L-Jt m#a<7)fflaWfgP (m) £ 

ficllflHIfcoJBIBtfMW-*. -r=5r±>*>. H2co^g^fiJ 

si 3 co^s^f urn-*- sj»^t:ii*swiimaiJ 2 2 lt 
fiafflfs^iufi Lfisw $gira+f-A 3 0 coimm #sd 
b 3 4 tats*-* o 

[00 37] Xf 77S 28t(l I^mfl«A> 
t>jMl£tZM->X (m-n + 2 ) #SOjS4t<0 ( n- 
1 ) MCDM?— ^V(m)— V (m-n+2) £#JHU JtffrW 
TJSBUKSSEV 1 fctttrTS . Xf77S2 9 TliBtPal 

xf77s 2 8<7)w-immm&y 1 ti^»ltb#^t 1 

[0038] Ell (0Xf77S 1 9 — S 2 9<7)^i4^ 

T77S2 1 T'*^ 6 tl & SBSt L (m) RtX3SS V (m) 
i£f& cr>X\ Xf -y 7S29 Tlt*ISIIB]PHT 1 tfgi&Wfc: 



ex -r •/ r s 2 6 x'<%<m.w.ffimtmn s n & . ^ 

[ 0 0 3 9 ] ifc. vmLiz.QMmk*&»t& ( S 2 
7 ) Mtmmpxm < lx) ^i*^Tt,^^*t 

* LTffwiEggiaspffl l x izmm-z, t xco 

[0040] Wi.tr. d^if^^J; a fcSWflEliJWfftira: 

fiffsosxfi (Gpsgftsai 5^.cor^-fex) zmt> 

■fZbtfX'%&. £fz. ^»E0tapffiLxtao'^-C 
L\kifiX-^h« 

[004 1 ] 4fc, HI SOR^KIBJtov^ 

t^ft. i*ui, Lx/s.iiiarr5ieigiigiPB&^ai^5ie 
i mmm?-?x'mwi-z> ± o t^c^js^- 

[0042] 03fcSrf J; 5^H(cfe^TEIl^©K 
S^'El4&VEl5t^§ixTV^. H4*#SfW-4fc, 

^neflttf l x tcjrjat-s ttzmmmmr 1 

zcomxte, mmmhTix'mmmzizwmm*®. 
ftti;kfc44. micvm-s. 6 o ware 

1 lHJOT^'feX^GPSgfl^Hl 5t;MtTff-9fc 
[ 0 0 4 3 ] 04 fc^-TGaeiiii:, 03 tc^t-fffiHfi! 

fgK#sa 2 o *qst» ufcfflaHf«* * ^ ^esffifg 
®n+r-;s; 3 o izmm Lx&mmmD b 3 4 trz 
ztfrMMLx^^* m4cr>mxu, ^immmTox'3 

0c7)^iaa#4^tT'> t v * * cor. -s-tf-c 7 ni^fisaii 

[0044] i 0 -SOB#P B 1P B 1PiT'f5SW fg 

*K»^*«#fcii3Ri-ft. Mi. if. 5^p a ^-^MW 
•CfiaMWB*JDtft^& fc, 60 ^PhIT' 1 2 0^)T? -feX 
^^ffa^i:^-&OT-04cr)^Sj: 0 4 
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3 x h tftofc* £ t £££ . i , — S^rBliaPIITti, 

k *** o » mm? x h . 

[0045] U&»U Hl^itBlSfiaiktciO. £ 

s«t5t#ijjsas ( l x ) MtjiL)t fc mmhtzt 

[0046] 

[«HJ^m] IXktDtfcD, *fMHfc:.fc*Uf, sfefrSr 
G P S J\CD T 7 -t X £ flfflt # , A' 7 f'J iH* 

[HH^ffim^Bj^] 

[HI ] Mfi0^^^fi«W$gJR#^^Mffl^JiI*^ 

[H2 ] mm*im%mmnffif&m < 1 ) ^t/n 7 ? 

[02] 



0-C£>4o 

[03 ] WfflTfTI&S«K«fllia« ( 2 ) JWn 7 7 

[04] immmwnjrmcomfttmcDmzTjk^-Mi&m 

[05 ] fiS-tffgJRft^^l^TSSoM^^-r^^^ 
10 

1 1 Mfllffi 

12 fiSfffgJDlf#Tn^7A 

1 3 teSffi fgD B 

14 4>?7x.~X 

15 GPSgft^S 

2 0 &HfflBBBtf§£SS 
2 1 ftlftlffi 

2 2 Mlilfigfl 
23 -iy^7i-X 

2 4 eatf u y => A 
30 eafflfg^a-tf-^' 

3 1 

3 2 teHjifg gfl 

3 3 fitfllfrei7n^5A 

3 4 fcSffi ?8D B 

[03] 



Mrmwmwamim < 1 ) 



*JfflMJ*64cfta©»fiSM (2) 
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[HI ] 



( mm ) 



S10. 



S ll 



S12 1 
II. x. ntlVt™ 



m : GPs-^comxiaife 

n : 



S13 



. B#fftl t 0 ©JJdJW-e 

su 1 

I L(m)«-P(J-iU(m) 
I BfetBM 



□ 



MI. 



m-«-m+ 1 



S16 




i a Ajjc/vo i 

I m^niTTI 
S20 j 



L(m) : mfH© 
VO : ¥&MJ& 



p5 



S21 f 



[ 



S28 




V(m)~VU-iH-2) 

»yg 

S2 9 I 

I Egg I 



V(m)~Vlm-n+2) 



-(Lx-L(m))/Vl 
K-m+ 1 



] S24 



S26 
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[H4] 



[H5] 



I4JSK. 1 1L 


P"* Rfl 

TO.tl 
( 

\vf ) 




jMtV(m) 


V0.V1 


urn 


1 


5.0 


3.0 


0*60 






2 


5.0 


2.5 


0.50 




o 


3 


5.0 


3,5 


0.70 


0.60 


o 


4 


8.3 


4.0 


0.48 


0.56 




5 


1.8 


1.5 


0.84 


0.67 


© 


6 


7.4 


6.0 


0.81 


0.71 




7 


7.0 


4.0 


0-57 


0.74 




8 


1.4 


0.5 


0.37 


0.58 




9 


8.6 


4.0 


0.47 


0,47 




1 0 


2.1 


2.0 


0.93 


0.59 




1 1 


8.5 


4.0 


0,47 


0.62 


,_ 



E 

m 

at 
m 



40.0 
35.0 
30.0 
25.0 
20.0 
15.0 
10.0 
5,0 
0.0 
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10 
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23 
11. 


33 


40 


41 


50 


52 


60 


3.0 


5.5 


9.0 


14. 


20. 


24. 


25. 


28. 


31. 


35. 



fcJJIflWPfiTO : 5# 



b km 



2F029 


AA02 


AA07 


AB07 


AC01 


AC02 




AC06 


AC08 


AC19 


AC20 




5H180 


AA15 


AA21 


BB05 


BB08 


BB15 




CC12 


FF05 


FF27 






5J062 


AA06 


AA08 


AA09 


AA11 


AA12 




AA13 


BB01 


BB05 


CC07 


DD13 




FF01 










5K067 


AA43 


BB02 


BB26 


DD20 


EE02 




EE10 


EE16 


HH23 


JJ51 


JJ56 



